The idea that schooling scores depend on a combination of family background characteristics, ability and school-institutional related variables is quite clear. Regarding the issue of intergenerational transmission of inequality in the educational system, the degree in which a better institutional performance of the school service can compensate problems originated in the family background is crucial. Through the estimation of a reduced form equation for selected scores, we investigate the impact of institutional performance on scores after controlling for family background and individual characteristics. We do this by using a novel data set and an OLS and quantile regression approach to analyze how heterogeneous the process of score generation can be. By providing integral health solutions, minimizing malnutrition and providing ideal conditions in the classroom, training teachers can impact positively on low and mean learning outcomes, thus contributing to an improved educational quality and breaking cycles of intergenerational transmission of inequality. Increasing learning abovemedian outcomes only strengthens the transmission of inequality. Consequently, the equality approach should focus on trying to improve the bottom tail of the score distributions. Our results show that this can be significantly reached by closing gaps in the training of teachers, improving classroom conditions, health and nutrition. 
Introduction
This paper addresses the question: why and how does an education system fail to provide its students with quality education? To find the answers, schools are one of the first places to search. In Paraguay, education quality is not constrained by the amount of expenditure because the country is spending a larger share of GDP than other Latin American countries and teacher salary levels or expenditure per student are also above the Latin American average. However, the qualifications of teachers, their performance within the classroom, the quality of textbooks and materials and the motivational aspects of pupils seem to make up a recipe which leads to poor educational quality.
We propose to estimate the impact of the different vectors on schooling achievements (Glewwe and Kremer, 2006) as a whole and in a second approach using quantile regressions (quantiles of levels of achievements). Quantile regressions will indicate whether the impact of each explanatory variable changes along the score's distribution or not. Learning achievement indices can be ranked by school stratification. By doing so, we are able to analyze to what extent the differentiation by schools and by socio-economic sectors contribute to score's inequality. To achieve this, we use an inequality measure, traditionally used to measure income inequality.
Education in Paraguay -an overview
Primary education lays the foundations for a wide range of competencies, mainly comprehensive reading, basic mathematical reasoning, the ability to do homework, or to work as part of a group. Students who do not master these abilities get stuck at a primary level, or if even enrolled at a secondary level, cannot move forward and eventually drop out of high school. Students from poor family backgrounds are especially affected by these limitations. For example, average national rates of repetition are estimated between 17 and 27% for first grade, but are practically double (30 to 50%) for the poorer half of the students' population (Schiefelbein and Brunstein, 2003) . Furthermore, these high repetition levels (and their associated low achievement) have been almost constant since at least the 1980s (Zea-Barriga et al., 1981, 37; Schiefelbein and McGinn, 1980) .
Results both from the SNEPE testing system and the UNESCO Adult literacy survey confirm low achievement levels in primary education (which generates high repetition rates). SNEPE scores show that less than half of Grade 3 students can understand a brief text (less than 50 words) and that, eventually, Carlos Villalobos Barría -9783653019490 Downloaded from PubFactory at 12/02/2018 05:30:20AM via free access only a third of the Grade 6 students will understand a 100-word paragraph in a front-page article of a national newspaper (Schiefelbein and Brunstein, 2003) . In each case rural children (from families who are in the lower half of the income distribution) are achieving below the national average. Besides, the UNESCO Adult literacy survey found that only two thirds of the Paraguayan urban population sampled between 15-34 years old selected five or more right answers in a 7-item test rated as easy to answer ("literal" identifications) . This score suggests that only half of the sample knew the correct answer for at least 5 of the 7 items (net score near 50%), the balance is close to the result of random success (Schiefelbein and Brunstein, 2003) . Low achievement levels in primary education in Paraguay may be linked to a lack of access to pre-school for children from poor family backgrounds. "Investment in early childhood education is of key importance for building a strong foundation for lifelong learning and to ensure equitable access to learning opportunities later in school" (OECD, 2002: p.182 ). Paraguay has a high "net preschool enrolment rate", but there may be few opportunities for children from low income families to attend pre-school (Table 4 .1). Lack of resources is another possible cause; therefore, data on expenditure is analyzed in the next section to verify whether resources are an effective constraint to delivering education of the required quality.
Paraguay provides universal access to the first grade of primary school 104 and keeps the newcomers enrolled for six or more years, but only 64% of each cohort finish primary education because teaching low-income students is ineffective and many students repeat grades.
104
This figure is sometimes questioned, but Household Survey information on access is 98.3% while the Ministry of Education reports 99.4%.
105
The analysis is focused on the "access to first grade of primary school" because the high coverage now offered in Paraguay reduces the reliability of usual indicators. For example, the "literacy rate" (self-assessment reported to the Census interviewer) is near 100% and the "Net Enrolment Rate" (for the 7-12 age group) is an ambiguous average of a distribution of single age rates (the range limits for "Enrolment Rates by single ages" in ages 7 to 12 are 89.3 to 99.4%). The graduation rate from sixth grade has an upper limit near 64% (some 60% enter secondary education according to the Household Survey data).
Carlos Villalobos Barría -9783653019490 Downloaded from PubFactory at 12/02/2018 05:30:20AM via free access Almost 97% of children aged seven are "timely" enrolled. Dropping out begins between the ages of 9 and 11 when 10% of the cohort leaves school. Dropping out at the age of 11 or younger corresponds mainly to students that need personalized attention to learn.
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Enrolment data show that primary education coverage increased by about five percentage points relative to the previous decade (UNESCO-OREALC, 2001: p.316) even though enrolment data could have an error of up to 3% (beThe impact of economic pressures begins at the age of 13 when 12% of the age group drops out. Dropping out accounts for 9% of the group aged 14 and similar rates are observed for the subsequent age groups. About 90% of the students remained enrolled in primary school for at least six years. However, only 60% of each population cohort enrols in first year of secondary education. This attrition is linked to family income and education levels and poor reading comprehension that is associated with repetition. Both causes may also be linked to not attending pre-school education.
About 10% of the population needs personalized attention (and facilities) for learning. Most Paraguayan schools cannot offer such special care. Therefore, students that need special attention either do not enrol or drop out early. There are economic variables linked to those earlier drop-outs involving special needs. In a richer country an equivalent student would not end up dropping out partly because in some cases parents would pay for special attention, in other cases the schools would have the economic and human resources needed to deal with such cases, and in part because both parents and teachers would identify the problem better and earlier (in those cases where what is needed is not so much additional special resources as simply a proper diagnosis). Depending on the magnitude of the problem, the unit cost per student (to provide them a fair instruction) may be three to ten times higher than the current average unit costs. (DGEEC, 2000) and therefore at least 98.3% had access to grade one in primary education. Hence, the probable level of error in enrolment data does not significantly affect the analysis of students' flows (carried out by comparing the net enrolment rates for each single age) presented below.
Teachers make a student repeat Grade 1 when the student cannot decode simple words. Most Grade 1 students who are aged eight or older are repeating Grade 1 because there was timely enrolment of 96.5% of the group aged seven years. At most 5070 newcomers who enrolled in 1999 in Grade 1 at the age of 8 ([100.0-96.5%] multiplied by 143,843) and 869 who enrolled in 1999 in Grade 1 at the age of 9 (0.6% multiplied by 141,694) should not be counted as repeaters. 107 However, some 10% of the students aged 6 that enrolled in 1998 (some 98,000, because the figure was 99,237 in 1999) may be repeaters in 1999. For the sake of simplicity both "corrections" have not been included in the "low estimate" of first grade repetition presented in the next paragraph.
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A "low estimate" of repetition in Grade 1 (data from 1999) corresponds to students of 8 years and older (given than 96.5% of the seven year olds enrolled on time). The 34,578 repeaters represent 17% of repeaters in Grade 1, but some have repeated several times. In fact, the total first grade repetition is 57,615 student-years (the number of "over-aged students" multiplied by the number of "extra years") and represents a high cost in resources (because most of those students should have learned to "decode a short written text" in one year, and be promoted to second grade). The "low estimate" of the repetition rate (Table D. 3 in the Appendix) slightly exceeds the repetition rates reported by the school principals (UNESCO-OREALC, 2001: p.318) , but is below the 20.2% failure in first grade reported in 1999 (PNUD, 2003: p.172) .
A "high estimate" of repetition in Grade 1 assumes that the share of newcomers aged between 5 and 8 years is near constant over time (according to dis-107 This assumes that 100% of the cohort was enrolled and that (100-99.4%) dropped out after one or two years of schooling.
There is a difference between the "number of repeaters in grade 1 of primary as of 1999" and the "total number of years repeated by students that are in grade 1 of primary in 1999". Most children with normal talent and behaviour would not repeat grade 1 more than three or four years. However, parents with children with learning difficulties or requiring special assistance may keep them more years in first grade (because there may be no work opportunities for them or consider the school as a low-cost caring alternative).
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If most of the average students enrolled in Grade 1 are students from the lower half of the income distribution, their teachers will have a tough task teaching such heterogeneous classes. High repetition constrains the education levels of children from low-income families (few of them reach secondary education) and increases the age-heterogeneity in classrooms reducing the effectiveness of frontal teaching. Furthermore, repetition is also linked to dropping out (and to family income levels) as discussed in the rest of this section.
In general, dropping out is generated by several causes. It is probable that children with physical or mental limitations are forced to drop out first because the regular system does not deliver the special attention that they need. Most of these early dropouts (aged 11 and 12) would correspond to students with special attention needs that are not available in the regular schools where they are enrolled, although only one out of ten (1% of the population) needs to be in special institutions outside the regular system of education. Dropping out generated by other reasons -mainly pressure to contribute to the family income-really begins around the ages of 13 and 14 years when some 10% of that age group drops out. This group of dropouts was enrolled for some eight years, although some dropped out temporarily during harvest periods. Paraguayan data suggest that these students did not complete primary education because they repeated several times due to poor achievement. In summary, the school system has built enough space to take care of each new population cohort reaching school age, but substantial repetition linked to poor achievement and eventual dropping out distorts the enrolment pyramid reducing the access to higher grades. Repetition and dropping out (more recurrent in students from low-income families) generate a large gap between newcomer students to grade 1 in primary education and the subset starting secondary education. Grade repetition and early dropouts eventually reduce the number of children from low-income families enrolled in secondary or higher education. Repeaters and dropouts tend to be members of low-income families.
Despite the significant progress Paraguay has achieved in recent years regarding access to education and school permanence, the country still faces great challenges. These include the problems of internal efficiency, quality in learning and equity. For instance, retention rates indicate that half of school children finish their 6th grade without having to repeat any grade (44% in rural areas and 62% in urban areas). Regarding children's learning, the low scores achieved in the SNEPE's tests of 2004 (3rd grade: 54% for language and literature and 58% for math; 6th grade: 60% for language and literature and 63% for math) show that the quantitative growth of the system is not ensuring an adequate level of learning.
In Paraguay, education quality is not severely constrained by the amount of expenditure because the country spends a larger share of GDP than other Latin American countries and teachers' salary levels or expenditure per student are also above the Latin American average. However, the qualifications of teachers, their classroom performance, the quality of textbooks and materials and the motivational aspects of pupils seem to form a recipe which results in poor educational quality.
Total expenditures on education as a percentage of GDP in Paraguay are higher compared with other countries of the Southern Cone, Mexico and even the average (Table 4 .2). The percentages for upper secondary are over twice as high than all other countries, and only expenditures in tertiary education are below the figures for Chile and for the average OECD country. However, given that GDP figures may be underestimated, this conclusion should be eventually revised. Furthermore, there is a balanced contribution of both public and private sources (Table 4 .2). Funding for education is provided both by direct public expenditure (4.8% of GDP) and through private spending in educational institutions (3.7%). Paraguay spends on public education the same as the median spending of "countries with high human development" and above the 4.2% in "medium human development countries" where Paraguay is included (UNDP, 2003: p.93 These figures show a comparatively high level of resources being allocated to education. However, it is necessary to confirm whether funds are used to pay teachers suitable salary levels and to assess the level of expenditure per student comparing it with the expenditure per student in other Latin American countries.
Mid-career salaries for Paraguayan teachers relative to GDP per-capita are high compared with the countries of the Southern Cone and Mexico (Table 4. 3). Teacher salaries is a key variable for attracting good candidates for initial teacher training, keeping trained teachers in the profession, and reducing the real school calendar for time spent on strike. A high salary should have a positive impact on these three aspects and should also improve students' achievement, reduce repetition and raise the quality of Human Capital in Paraguay. On the other hand, teacher salaries make up near 90% of the cost of providing education in Paraguay, making this variable a crucial element in decision making in education. There is a trade-off between better-paid teachers and a balanced education budget.
"Salaries and working conditions of teachers, including starting salaries and pay scales, and the costs incurred by individuals in becoming teachers, compared to salaries and costs in other high skill occupations are key factors in determining the supply of qualified teachers" (OECD, 2002: p.332 ). The comparison of teachers' salaries to GDP per-capita provides an indicator of the relative value of teachers' salaries and also of the affordability for countries (Table 4. 3). Paraguayan teachers obtain salaries that are equivalent from 2.0 to 3.1 times the GDP per-capita in the country. These ratios are better than Brazil (1.5 and 2.4), Chile (1.4), Mexico (1.6 and 2.1) or even Uruguay (1.6 assuming full-time workload). The Paraguayan ratio is also higher than the average OECD country (1.3). In fact, "the ratio of the average upper secondary teacher's salary to GDP (Table  4. 3). There is no increment linked with years of experience, while such an increment is near 40% in Brazil, 10% in Chile, 30% in Mexico, 20% in Uruguay, 90% in New Zealand and 40% in the average OECD country. The salary in Secondary Education (with training) is 60% higher than the salary in Primary Education. This percentage is similar to the situation in Brazil (also 60%), and higher than in Mexico (30%) or the other countries presented in Table 4 .3. In the average OECD country the salary in Secondary Education (with training) is only 10% higher than the salary in Primary Education. Of course, salaries per teaching hour in Paraguay are also higher in secondary education, since secondary teachers (as in most countries) are required to teach fewer hours than primary teachers. Even though the Paraguayan expenditure per primary student is the lowest, the country invests in each student a higher percentage of its GDP percapita than the rest of the countries of the Southern Cone and Mexico (Table  4 .4).
The analysis of the "expenditure per primary student" indicator is tricky because the short-term and long-term effects must be taken into account. For example, the expenditure per primary student depends on the salary paid to the teacher, but a sudden salary increment cannot change the training of the teacher. The same teacher will still be teaching tomorrow, in spite of receiving more money than today.
"The expenditure per student indicator shows direct public and private expenditure on educational institutions in relation to the number of full-time equivalent students enrolled in each level. . . . The variation in expenditure on education per student may reflect not only variation in the material resources provided to students (e.g., variations in the ratio of students to teaching staff) but also variation in relative salary levels" (OECD, 2002: p.147 ).
Teachers' salaries have a major impact in overall unit costs given the traditionally labour-intensive teaching processes. Increments in salaries have a proportional increment in the expenditure per student. Student-teacher ratios also have an important effect; Paraguay had 21 students per primary teacher in 1996, therefore an increment up to a 30 student teacher ratio would reduce the "annual expenditure per student" (a proxy of the unit cost) by 30%. On the other hand, a drop in enrolments may lead to a significant increase in spending on education per student (OECD, 2002: p.150 ).
The annual expenditure per student in Paraguay increases significantly with the level of education as it happens throughout the OECD countries (see the OECD averages in the last row in Table 4 .4). At the secondary education level, the annual expenditure per student is 1.8 times the expenditure per student at the primary education level (80% higher). This increment is higher than in other countries of the Southern Cone (1.1 to 1.4), Mexico (1.4) and the OECD average (1.3). At the tertiary level, the annual expenditure per student is 6.2 times the expenditure per student at the primary education level. This increment is lower than the increment in Brazil (14.2), but higher than the rest of the countries of the Southern Cone (ranging from 2.2 to 4.1), Mexico (4.4) and the OECD average (2.2). 
The data
We use three different data sets, namely the Paraguayan household survey (Encuesta Permanente de Hogares -EPH 2005), the World Education Indicators' Survey of Primary Schools (WEI-SPS) prepared by UNCESO (data from 2006), and data from the SNEPE (Sistema Nacional de Evaluación del Proceso Educativo) survey in Paraguay in 2003. The WEI-SPS survey was applied to students in grade 4 and SNEPE exams were applied to students in grade 3 as well as to teachers in training (future teachers). The idea of this research was to use the learning outcomes score variable provided by the SNEPE data base as the dependent variable and build up a combined data set with information from SNEPE, EPH and WEI-SPS for the explanatory variables. The SNEPE data base provides information on the results of mathematics and reading / writing tests as a percentage of correct answers and as the associated qualification in school grades. We used the mathematics and communication scores in its pure form (non-logarithmic) as dependent variables. In general, the way our model is specified, it can be understood as a reduced form specification where the coefficients change in their scope according to the specification of the production function. 
Previous research
Since the mid-1960s, a vast amount of literature has unfolded in the United States and Europe in an attempt to estimate some production function of learning. Hanushek (1997) accounts for 376 published estimates of US education production functions from 89 separate articles published in peer reviewed journals or books until 1994. Apart from the US and European evidence, there are also several studies on education production functions in developing countries, summarized e.g. in Hanushek (1997) and Glewwe (2002) . While many of the older studies for developing countries have been criticized for their lack of methodological and data quality, several more recent studies have presented convincing evidence on education production functions for countries in Latin America, Africa, and Asia (see the references in Glewwe 2002). In particular, several studies use data from randomized trials to estimate the impact of distinct educational policies on student performance, most recently in Kenya Glewwe and Kremer (2006) , propose to estimate the production function for learning that may lead to future earnings according to a structural relationship that can be depicted as:
Approach and methodology
where A represents the skills learned (achievement), S represents the years of schooling, Q represents a vector of school and teacher characteristics (quality), C represents a vector of child characteristics (including "innate ability"), H represents a vector of household characteristics, and I represents a vector of school inputs under the control of parents, such as children's daily attendance and purchase of textbooks and other school supplies (endogenous vector). Based on the data available in Paraguay, primarily a national survey on educational 
Where all vectors are exogenous, L represents the local community characteristics and EP the education policies. L and EP may interact to determine the quality (Q) of a school and even the prices (P) of educational inputs such as fees.
In principle, a reduced form equation can be estimated as A=h(Q,C,H,P), but because of the impossibility of getting all prices (P) and schools characteristic which determine quality (Q) and given our available data, we abandoned attempts to estimate the reduced form and we estimate the above reduced form relationship which directly links education policies and local characteristics to our available educational outputs.
In our case, achievements and skills can be operationalized throughout scores of standardized tests for the areas of reading / writing and mathematics. We propose to estimate the impact of the different vectors on schooling achievements as a whole and in a second approach via quantile estimations (quantiles of levels of achievements). Quantile regressions will indicate whether each explanatory variable's effect changes along the score's distribution or not. Additionally, we are able to analyze to what extent differentiation by schools and by socio-economic sectors contribute to score's inequality.
To achieve this, we use an inequality measure, traditionally used to measure income inequality: the Theil 2 Index. The Theil 2 measure -the mean logarithmic deviation measure-is defined as:
Where ‫ܣ‬ represents the student i test score, ܰ represents the total number of students and ‫ݑ‬ represents the mean test score of the distribution. This index is We choose this inequality index because it satisfies a set of axioms and properties that are convenient when measuring inequality: symmetry (the measure is unchanged if there is a permutation of test scores between two persons; this principle is also called the anonymity principle); replication invariance (the measure is unchanged if the population is doubled, tripled, and so forth), mean independence (the measure is unchanged if all scores in the distribution are multiplied by a scalar); and the Pigou-Dalton Principle (the inequality measure increases with any regressive shift in the (same total) scores from low to high performers. The Gini Index also satisfies these properties so we will report results of both indices further ahead.
Quantile approach -Median regression
Consider the following distribution function from a random variable ܻ
‫)ݕ(ܨ‬ = Pr(ܻ ‫)ݕ‬ (5)
For any ߬߳(0,1) the quantile of ܻ is defined as:
The quantile function gives a complete characterization of ܻ. Q(0.5) is the median, the first quartile is Q(0.25), the first decile is Q(0.1) and so on. We can now write (3) in a different way. Let ‫ݔ‬ , ݅ = 1, … , ݊ a ‫ܭ(‬ × 1) vector of explanatory variables, then:
This equation is equivalent to:
Where the only constraint is that ܳ ఛ ‫ݑ(‬ ఛ ‫ݔ|‬ ) = 0 and the distribution of this error term left unspecified. From this we now write the linear conditional quantile function as:
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Where ߚ ఛ can be estimated solving:
Where ߩ ఛ ‫)ݑ(‬ = ‫ݑ‬൫ߩ ఛ െ ‫ݑ(ܫ‬ < 0)൯ is the piecewise linear "check function" and ‫)(ܫ‬ is the indicator function. The quantile regression estimator achieves a more complete description of the conditional distribution of ܻgiven ܺ = ‫.ݔ‬ The partial derivate of the conditional quantile of ‫ݕ‬ (see (7)) with respect to one of the regressors, j-th, could be interpreted as the marginal change in the ߬ െ ‫݄ݐ‬ quantile due to a marginal change in the j-th regressor. Note that this marginal effect is related with ߬ and not with some particular individual, which changes their ߬ െ ‫݄ݐ‬ quantile simultaneously when some value of their explanatory variable changes.
There is a major advantage using Quantile regression. We can detect and deal with the plausible heteroskedasticity in the data allowing different slopes for each conditional quantile in the wage distribution. Using the method suggested by Koenker and Bassett (1978, 1982) to obtain the standard errors, Rogers (1992) reports that these standard errors are suitable in the homoskedastic case but that they look to be understated in the presence of heteroskedastic errors. Accepting the heteroskedastic nature of our data, we proceed to bootstrap the estimated coefficients in order to obtain the standard errors relaxing the homoskedastic assumption and improving our inference power.
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The median regression is also more robust than an OLS regression in presence of outliers and a difference of Heckman ML estimators, it does not relay on the normality of the residuals because the estimation is only influenced by the local behaviour of the conditional distribution near the specified quantile.
The bootstrap is a computational intensive procedure for assessing uncertainty in estimation, in which through resampling data replaces mathematical analysis. We use the bootstrap to attach a standard error of the estimated parameter.
Some comments on applied econometrics
The first estimation method applied in this paper is a linear OLS regression for survey data. This estimation technique relies on the normal distribution of residuals with zero mean. The fact that unobserved characteristics could be correlated with some explanatory variable potentially introduces a bias in our estimates. In order to avoid this source of bias, we exploit our data base in order to minimize the possibility of observed characteristics remaining in our residual, and in this way reducing the probability of an error of specification (omitted variable problem). Although extensive reviews of related literature exist,
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The main data base used in our work is SNEPE, which identifies cluster (school id) and strata (public-urban, private-urban, public-rural and privaterural), and therefore we adopt the sample design in order to optimize the precision of our estimators. In order to incorporate other indicators, we merge our main data base with the mean values for each variable of interest at the district level, provided by the WEI-SPS and EPH data bases. much controversy remains over what conventional estimates of education production functions can and do tell about the causal relation of student performance, for example with respect to the effectiveness of class-size (Krueger, 2003) .
This methodology is more powerful than the usual (frequently cited in literature) weighted OLS regression approach, given that it controls for cluster correlations. Control for cluster correlations in our case basically means that we take into account the fact that in certain sectors we might have several schools that are quite homogeneous. In this case, variation will not be a pure (100%) random effect. Ignoring these cluster effects would imply considering each observation as independent, which would create artificially higher variation coefficients, an underestimation of standard errors and possibly accepting statistically significant results when in reality they do not exist. Standard errors in our estimation are robust because they are clustered at the school level.
For quantile regressions we used the bootstrapping procedure considering the clustered structure of our data and ran these with R software.
111 This way we basically get almost the same statistical rigor in quantile regressions as in OLS, via bootstrapping with 500 replications. About the specification and interpretation of education production functions, Hanushek (1986; 2002) offers an excellent discussion.
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We use the quantreg package developed by Roger Koenker. The bootstrapping procedure which takes into account the clustered design of our database, additionally allows to avoid any assumption about the underlying score distributions. Thus, it is a proper way to relax those exigent distributional assumptions concerning the nature of the residual structure in the regression models given the fact that our data set contains variables at different aggregation levels.
Results
Tables D.1 and D.2 in Appendix show descriptive statistics of our joint data base of EPH, WEI and SNEPE data, expressed as quintile means. Note that since we have no income data in our data base, quintiles refer to test scores (T); this is true for the descriptive statistics below as well as for the quantile regressions further below in the text.
We have divided our results into four different groups: students' personal characteristics (C) such as age, gender, perspectives indicator; family background (F) such as parental education, language, coeducational vocation of parents; Local Characteristics (L) such as district average child sickness rate, district average health insurance rate, district undernourishment rate and urban/rural public/private status; and Educational Policies Variables (EP) such as school language, optimal classroom conditions and school size, which are treated as exogenous. Since there is no self-selection into the sample as 3rd grade schooling is compulsory, 113 According to Wößmann (2003) , as to the main family-background effects we have the education level attained by the parents, which is strongly related to student performance; the social and economic background of the students in general and families' unobserved aspects of family background, such as parent's motivation or their willingness and capability to help with homework. In general, it seems to be that a larger family-background effect materializes in terms of better educational performance of the children rather than in terms of higher attainment levels. least-squares estimates should represent causal family-background effects. It helps to clarify in advance what the estimates of the coefficients on the family-background variables stand for. Given the technical constraints on the pedagogical process, the size of the effect of any family-background characteristic on students' educational performance should be the same everywhere. If this is not the case, this implies that there must be differences in how the school system works.
Additionally, least-square regression results of student performance on schools' resource endowments and of teacher characteristics, controlling for family-background influences, might suffer from endogeneity bias. The resource endowments that students face may be particularly prone to endogeneity, in that resources and student performance are simultaneously determined by other factors or that the latter is even directly used to determine a reverse causality (Hoxby, 2000) . For example, school systems may sort weaker students into smaller classes, giving rise to a negative correlation between performance and the teacher-student ratio in classes (West and Wößmann, 2003) . Also, parents of high performing students may choose to move into areas where schools are better resourced, giving rise to a positive performance-resource correlation. None of these correlations say anything about the causal effect of resource endowments on student performance. In short, parents, teachers, schools, and administrators all make choices that may give rise to a non-causal relationship between resources and student performance, so that least-squares estimates of resource effects may be biased. Of course, there are some possibilities to control for this effect. For example, some recent influential studies have tried to avoid endogeneity biases in the class-size estimates by using experimental evidence from the Tennessee Project STAR (Krueger, 1999) and quasi-experimental research design for data from Connecticut (Hoxby, 2000) ; one of them finding substantial class-size effects while the other finding none at all. Nevertheless, in practice it is almost impossible to control for all possible biases, mainly due to limitations in the data itself.
Language (F, EP)
Surprisingly, students from Guaraní speaking families in our data show a higher performance than those from Spanish or other language speaking households. By looking at the tables (ols math, ols com, quant math, quant com), it is clear that the family language effect on communication score concentrates towards the upper tail of the distribution, while for Mathematic scores the effect appears to be more equally distributed and of greater magnitude. This result, contrary to 114
Hoxby (2000) shows that simple least-squares estimates of resource effects are biased upwards in the case of class-size effects in the US state of Connecticut; i.e., the leastsquares estimates are biased in the direction of finding positive effects of smaller classes on student performance.
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The impact of the language usually spoken in the household is smaller than the impact of the teacher's language. This way we observe that teachers who are teaching in languages other than Guaraní have a negative impact on student performance compared to teachers teaching in Spanish.
Nevertheless, Spanish speaking teachers on average have higher performing students (ceteris paribus) than teachers who speak any other language.
The institutional language variable (language spoken by the teacher) is powerful and controls for the language spoken in the household. This way we observe a pure association (correlation and non-causality proved) between the teacher's language and the student's performance. Quantile regressions and OLS show for communication (Spanish) and mathematics a robust impact in all specifications. Our findings could indicate a "low teaching quality" of "native", mostly rural or sub-urban Guaraní speaking teachers. A differentiated teacher's training for non-Spanish speaking teachers might help to improve this situation.
The effect on scores follows an inverted U-shape, where students who are concentrated precisely around the median obtain approximately one score point more than students who are taught in a language other than Spanish. These issues therefore limit the progress of good students, while also precluding the improvement of poorly performing students.
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For instance, the JICA Report on the Paraguayan education sector (JICA and Instituto Desarrollo, 2004 ) mentions a double limitation which arises from the dilemma of a population of which at least 75% speak Guaraní as mother tongue but implements (as a teacher) and attends (as a student) a Spanish speaking schooling system. Many pupils do not speak Spanish adequately when entering school and have difficulties keeping pace with the classes; meanwhile teachers whose mother tongue is Guaraní frequently show limited capacities in adequately transmitting curricular contents in Spanish.
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The number of well-performing urban schools with Spanish speaking teachers is in fact lower than the number of poorly-performing rural, sub-urban and even urban schools. If sub-representation of these generally better performing schools is so low that we get only a very limited number of cases, thus there is space for a random selection of the worst performing Spanish speaking urban schools, which could create this kind of bias.
Under-nutrition (L)
Under-nutrition is defined as the mean district under-nutrition rate and belongs to the local community characteristics (vector L). This variable shows the expected negative outcomes on schooling performance. Given its nature, it can be considered as exogenous from the point of view of households only and only if we suppose that there are local factors that determine the district rates of undernutrition and the nutrition of each of the children in the district. Our results clearly show that higher under-nutrition rates impact negatively on schooling performance concerning the median and below. Nevertheless, the impact of nutritional problems is higher in mathematics than in communication. This variable has a U-shaped impact on scores. Since the nutrition variable is a district mean and not individual information, it does not clearly show that nutritional problems might explain poor schooling performance on the average. Nevertheless, it shows that good school performance is immune to nutritional problems basically because we can suppose that good performing students do not suffer problems of under-nutrition. The overall nutritional impact is quite important. School performance of districts with zero under-nutrition is 3 to 6 points higher than the districts with the highest levels of nutritional problems. It is important to keep in mind that the nutritional variable ranks from 0 to 1. We can therefore roughly conclude, for example, that reducing average under-nutrition from 0.5 to 0.4 could improve schooling performance between 0.3 and 0.6 points (according to our data).
Consequently, our data show that poor parents are likely to produce poorly nourished children with low schooling performance, and therefore low human capital accumulation, resulting later on in probable low incomes and ongoing poverty. But given that there also exist spatial patterns of poverty (poorer areas or poverty pockets within better-off areas), under-nutrition can simultaneously have endogenous and exogenous characteristics.
Optimal class room conditions (EP)
This is a constructed variable that includes information provided by the students on the existence of chairs, desks, electricity and the individual feeling of being comfortable in the classroom. Even if this variable seems to have a subjective background, it is objective in the sense that students who do not feel comfortable will not express the opposite feeling. The variable is operationalized as a 117 Its impact is stronger on mathematics than on communication and homogeneous impacts throughout the distribution, which basically reflects that both good and bad students benefit in a similar way from good classroom conditions. Additionally, if students have varied backgrounds, optimal conditions would be a progressive factor, given that they offer an environment of equality in the classroom for students coming from unequal homes.
Small-scale school (EP)
We have to be quite careful with the interpretation of this variable, given its problems of endogeneity. Small schools are defined following a classification adopted by the Paraguayan educational authority.
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Thus we discuss their estimates only in terms of correlations. Small schools are associated, on the average, with higher performance. Quantiles show an inverse U shape indicating that students performing at a mean level benefit from attending a small school (according to the official classification from the Ministry of Education). Behind this observation, we might have the fact that small schools offer a less competitive or more familiar environment, which might be a limitation for better performing students or might be the consequence of the existence of small schools for students with whatever kind of inability or small schools as a response to the lack of resources. Whatever the real cause of the inverse U shape may be, small schools seem to be ideal for median performing students. Even if we do not have a strong evidence of causality for this, we can at least state that small schools would do no harm and offer the possibility to create an environment where other variables, positively related to schooling scores, could start to have a positive additional impact.
Small schools can impact the score, but at the same time the score can impact on the school's scale. For example, a small school can in fact benefit the median, but at the same time the scale can be a consequence of better families who select small schools for their children in order to get personalized teaching in small groups; this way a higher score can determine the school's scale. Within our data set, the school size variable is most affected by endogeneity meanwhile the literature cites school scale and class size as the most affected variables.
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Defined as 1 if the student reports to have adequate chair, desk and ventilation and that he additionally feels comfortable. Only if all four conditions are fulfilled is the dummy 1, otherwise 0 is assigned.
District mean level of health insurance (L)
Our evidence seems to indicate that bad students benefit most from higher district levels of health insurance. We cannot, however, understand our quantile estimate results in a way that once we increase the health insurance level at a given district, students will perform better. We rather should think about it in a way that health insurance rates are part of a more favourable learning environment and contribute to a better performance. So it is not that higher insurance rates make poor performance as bad as it is, but that without the positive impact of higher insurance rates, poor performance rates would be even worse.
Inequality analysis
Estimating inequality of scores and comparing them with the variation of regression coefficients by income quantile allows us to understand to what extent differentiation by schools and by socio-economic sectors contributes to score's inequality. Tables 4.5 and 4.6 show that, within lower score quintiles, inequality is generally higher for any inequality indicator we use and inequality generally decreases towards higher quintiles. This is entirely true for mathematic scores and is true for quintile 1 to 4 regarding communication scores. Nevertheless, we observe an inequality increase for communication scores in the highest quintile. At the same time, regression coefficients of our three selected institutional (school) variables are higher for higher quintiles, so they have a bigger impact to increase score results.
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Test of robustness
Our reduced form assumes exogeneity of our explanatory variables. Table D .4 in Appendix shows the results for the mean regressions for the determinants of Communication and Math scores based only on household and student characteristics (vectors C and H). By comparing this mean regression with those which include additional explanatory variables and with the median quantile regression, it is clear that vectors C and H are well defined and appear to be robust in all specifications.
Conclusions
The idea that schooling scores depend on a mixture of family background characteristics, ability and school (institutional) variables is quite clear. Regarding the issue of intergenerational transmission of inequality in the educational system, the most important question would be if and to what extent a better institutional performance of the school service could compensate for problems related to family background.
By providing integral health solutions, minimizing under-nutrition and providing good conditions in the classroom, training teachers (according to their gaps) can impact positively on low and mean learning outcomes, thus contributing to an improved educational quality and breaking cycles of intergenerational transmission of inequality. Increasing learning outcomes for levels above the median only strengthens the transmission of inequality. Consequently, the equality approach should focus on trying to improve the worst scores and our results show that this can be reached at a significant level closing teacher training gaps, improving classroom conditions and improving health and nutrition.
Score inequality can be reduced most efficiently, considering the complete distribution, by increasing scores in lower quintiles. So even if it is true that improving the impact of our selected variables would have a positive effect on scores, we would only reduce inequality if this occurs for low income quantiles, but not for higher ones. If we improve the impact of our institutional variables throughout the complete distribution, inequality might even increase or at least remain the same.
To ask education policies to focus their efforts regarding inequality-reducing measures on lower income quintiles should not be that difficult, given that an important part of students from higher income quantiles are enrolled in private education. Any action taken by public policies to reduce inequality will have a limited impact regarding its possibility to reduce the intergenerational transmission of (welfare) inequality, since family background is a much stronger force in determining inequality in welfare levels. Nevertheless, since parents' education levels are a much stronger determinant regarding levels of welfare inequality, better performing education policies will not have a short term impact. But they can have an important long term impact, not only improving test scores but helping students to reach a higher level of education.
